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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1) . State of the art 

Reference is made to the following documents dealing with a process for recycling 
expanded polystyrene by dissolving in a solvent and precipitating with a non-solvent. 

D2 : solvent may be diethyl carbonate; non-solvent is a lower alcohol. 
D4 : solvents are ethers or esters; non-solvent is a lower alcohol. 

These differences establish novelty for independent process claim 1 (Art. 33(2) PCT). 

2) . Art. 33(1 )(3) PCT - Inventive step 

The distinguishing feature of claim 1 with regard to closest prior art D2 is that the non- 
solvent contains an alkylene carbonate. The technical effect is that this non-flammable 
compound allows a more efficacious removal of bromine compounds with respect to the 
use of alcohols alone (compare example 20 with example 22). The problem to be solved 
is to provide a process showing this effect in view of D2. 

The solution of using alkylene carbonate non-solvents has not been mentioned in the state 
of the art, be it that in accordance with D4, the ester or ether solvents may comprise an 
amount of alkylene carbonate. The non-solvent, however, is an alcohol. 

The skilled one will not contemplate to combine the teachings of D2 and D4, and arrive in 
this way to the process of claim 1 . 

Consequently, claim 1 is also based on an inventive step and the requirements of Art. 
33(1) PCT are met. 



Form PCT/Separate SheeV409 (Sheet 1) (EPO-January 2004) 



Printed: 09/05/2005' iCLMSPAMD; EP 0476465 

EPO - DG 1 
05. 04. 2005 



CLAIMS 

1 . A process for recycling expanded polystyrene 
comprising: 

(a) volume reduction of expanded polystyrene by 
5 dissolution with 

a dialkyl carbonate, or a blend of dialkyl car- 
bonates, having the general formula (I) : 

II (I) 
Ri O— C — O R 2 

10 wherein R x and R 2 , the same or different, have the 
following meaning: 

Ri/ R2 represent linear, branched or cyclic alkyl 
radicals, containing from 1 to 12 carbon atoms, and 

the sum of the carbon atoms of Ri and R 2 is between 2 

15 _ n _ 

and 15, 

(bT~ removal of the insoluble components ; 

(c) selective precipitation of polystyrene with a 
non-solvent or a blend of non-solvents for poly- 
styrene; 

20 

(d) separation, dryxng and extrusion of the precipi- 
tated polys tyrene, 

said process being characterised in that the 

selective precipitation of polystyrene is carried out 
with a non-solvent selected from alkylene carbonate 
25 or a blend consisting of an alcohol and an alkylene 
carbonate • 
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diaJJcyl carbonato 




wherein Ri 
following 

R lf R 2 represent>^inear, branched or cyclic alkyl 
radicals, conta^rfxng from^l to 12 carbon atoms, and 
10 the sum of^the carbon atoms d^R x and R 2 is between 2 

and 1!^. 

Events for e xpanded polyotyronc - 
2. The UDO of a diallcyl oarhnmfn,. nr- a M ml nf c H. all c yl 
carbonatoc., according to claim 1, wherein: 

Ri, R2 represent linear or branched alkyl radi- 
cals, containing from 1 to 8 carbon atoms, and the sum 
of the carbon atoms of R x and R 2 is between 5 and 10 

3 - The uco of a dia l Wl carhnnafn nr- a b3^ad rf d i nll - q 
carbonatoc, according to claim 2, wherein the dialkyl 
carbonates are selected from those having a flash 

point higher than 55°C. 
•A p-LOCC-'S^ 

4 - 0!ho hog of diall ^r i mr honat c , — ojg =■ bXend of di nllnrl 
carbonatoo, according to claim 3, wherein the dialkyl 
carbonates are selected from the group consisting of 
di-n-butyl carbonate, di-isobutyl carbonate, di-n- 
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propyl carbonate. 

- A .process — for rocycling-oacpandod ■ polyotyrono compric - 
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The process for recycling expanded polystyrene accord- 
ing to claim r wherein, in step (a), the concentra- 
tion of polystyrene in the solution is between 5 and 
50% weight and the dissolution of the expanded poly- 
styrene with dialkyl carbonate is carried out at at- 
mospheric pressure, at a temperature ranging from 2 0 
to 70°C. 

The process for recycling expanded polystyrene accord- 
ing to claim wherein the concentration of polysty- 
rene in the solution ranges from 15 to 40% by weight. 
The process for recycling expanded polystyrene accord- 

5 

ing to claim ff. Wherein the dissolution of expanded 
polystyrene with dialkyl carbonate is effected in an 
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apparatus equipped with a stirring system and at room 
temperature . 

jf m The process for recycling expanded polystyrene accord- 
ing to claim wherein the selective precipitation of 
5 polystyrene in step (c) is effected by feeding the 

styrene solution to the non-solvent, or blend of non- 
solvents, maintained under turbulent stirring, onto 
the bottom of the precipitation reactor, below the 
stirring system. 

10 Tho procicnn for r^y^" 1 ^ n^nnrinH pnlyntyrono accord- 

ing to clPiri.™-^, — wherein the selective precip i tat i on of - 

polysJbygeoe — ia — &tep is — effected — with — a: — non 

solvent/ — s elected — from — fehe — group — consisting — — < B^Y^ ' 

r-r^i g ainnhni o ^iVyi pno rgirbonRt os j — di»a»3Jsy3 a — s acbon - 

15 . otoc - with a • numbor of carbon atoms equal to or higher 

than 17, — a l kyl esters- of fatty ac i ds , 
vf The process for recycling expanded polystyrene accorci- 
ing to claim /£, wherein the quantity of non-solvent, 
or blend of non-solvents, used for selectively pre- 
20 cipitating the expanded polystyrene in step (c) is in 

a weight ratio with the dialkyl carbonate of between 
2:1 and 20:1. 

to 

y£ The process for recycling expanded polystyrene accord- 
ing to claim yZ, wherein the quantity of non-solvent, 
25 or blend of non-solvents, used is in a weight ratio 
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^ with the dialkyl carbonate of between 3:1 and 15:1. 
PS. The process for recycling expanded polystyrene accord- 
ing to claim fi, wherein the selective precipitation of 
polystyrene in step ( c ) is effected at a temperature 
5 ranging from 10 to 70°C. 

M • The process f orrecycling expanded polystyrene accord- 
ing to claims, wherein the selective precipitation 
is effected at a temperature ranging from 15°C to 
60°C. 

\3 

10 )£. The process for recycling expanded polystyrene accord- 
■ ing to claim jt, wherein the selective precipitation of 
polystyrene is effected by feeding the polystyrene so- 
lution to the non-solvent onto the bottom of the pre- 
cipitation reactor, with a flow rate, expressed as 
g/(hour*liter of non-solvent) , within the range of 3 0- 
1500. 

id. The process f or recycling expanded polystyrene accord- 
ing to claim yS, wherein the solution of polystyrene 
is fed to the non-solvent with a flow rate, expressed 
as g/(hour*liter of non-solvent) , within the range of 
50-800. 

1-5 

Vf. The process for recycling expanded polystyrene accord- 
ing to claim^, wherein the separation of polystyrene 
precipitated in step (d) is effected by filtration, 
decanting, centrif ugation, at a temperature ranging 
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from 10°C to 70°C. 
>6 The process for recycling expanded polystyrene accord- 
ing to claim yf , wherein the separatxon of the pre- 
cipitated polystyrene is effected at a temperature 
5 within the range of 15°C - 60°C 

The process for recycling expanded polystyrene accord- 
ing to claim Jg, wherein the drying of the polystyrene 
precipitated in step (d) is effected at a temperature 
ranging from 50°C to 180°C and a pressure of between 

10 ~ 760 and 1 mm Hg. 

•Kf The process for recycling expanded polystyrene accord- 
ing to claim & , wherein the drying is effected at a 
temperature ranging from 80°C to 150°C and a pressure 
of between 500 and 10 mm Hg. 
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